The effect of calcium free medium and nifedipine on the release of substance P-like immunoreactivity and contractions induced by capsaicin in the isolated guinea-pig and rat bladder.
1. Capsaicin produced a prompt release of substance P-like immunoreactivity (SP-LI) from superfused mucosa-free muscle strips excised from the guinea-pig urinary bladder. A second application of capsaicin had no further effect, indicating desensitization. 2. Neither tetrodotoxin (1 microM) or nifedipine (10 microM) had any inhibitory effect on SP-LI release by capsaicin nor influenced the establishment of the desensitized state. Nifedipine produced per se some SP-LI release. 3. SP-LI release by capsaicin was abolished by incubation in a Calcium(Ca)-free medium containing EDTA (1.0 mM) which also afforded a partial protection toward desensitization. A lower EDTA concentration (0.1 mM) did not suppress SP-LI release by capsaicin but still inhibited desensitization. 4. When the concentration of CaCl2 in the medium was lowered to 1/10-1/100 of that present in normal Krebs solution, capsaicin still evoked a marked SP-LI release and desensitization occurred. In a nominally Ca free medium (maximal Ca concentration due to impurities was 6.7 microM) SP-LI release was still observed and desensitization was incomplete. 5. In a nominally Ca free medium, removal of Mg ions enhanced the SP-LI release induced by capsaicin and enhanced desensitization. 6. In functional studies, nifedipine greatly reduced or abolished the capsaicin- or SP-induced contraction of the rat or guinea-pig isolated bladder but did not prevent desensitization. Likewise, SP-LI depletion in the rat bladder following systemic capsaicin desensitization was not prevented by nifedipine pretreatment. On the other hand, the protective action of Ca free media (containing EDTA) was confirmed in organ bath studies (guinea-pig bladder). 7. These findings indicate that: (a) the requirements of extracellular calcium for activation of neuropeptide release from sensory nerves by capsaicin are very low; (b) both excitation of sensory fibers (SP-LI release) and desensitization are dependent upon the presence of extracellular calcium and (c) L-type voltage-sensitive Ca channels are not likely to be involved in the actions of capsaicin on sensory nerve terminals.